Let [S(t): t > 0} be a nonlinear semigroup generated by an m-accretive operator A in a real Banach space ( X, | ■ |). It is shown that (1) 
Clearly conditions (B) and (C) imply that the above A is m-accretive in X and hence generates a semigroup {S(t): t > 0} on D(A) (the closure in X of 7J)(^)). Crandall and Liggett [1] demonstrated that for each x e D(A), (I + (t/n)A)'"x converges to S(t)x in I as n -* oo uniformly on every bounded subinterval of [0, oo) and that {S(t): t > 0} becomes a continuous semigroup of nonexpansive
self-mappings of D ( A ).
The objective in this paper is to study some properties of {S(t): t > 0} generated by an operator A satisfying the conditions (A)-(C). We will show below, among other things, that for any x e D(A), S(-)x belongs to Lp(0, T; V) for T > 0, and that if an operator B: V -» X is Lipschitz continuous, then A + B has similar properties to those of A.
The condition (B) is, as is easily seen, equivalent to each of the following:
where t(x, y) -infx>0A_1(|x + Xy\ -\x[) for x, y e X;
(1.2) |U| -m2I + (C/p)M\ui -«2|| ^\ux + XAux -u2 -XAu2\\ux -u2\
Remark. In the case that Af is a Hilbert space, condition (1.1) with p = 2 is nothing but an inequality of Gàrding type. It is also evident that the inequality I u\ ~ u21 + ^^"11 u\ ~~ u2 II ^ I u\ + XAux -u2 -XAu21 for X > 0, w, e D(A) (i = 1,2) and constants K > 0 and a with 0 < a < 1, implies (B) with p = a"1 and C = Kp. Therefore, condition (B) is considered to be rather general.
Smoothness of S(t)
. By "smoothness" we mean that for a.a. t > 0, S(t)D(A) is included in V. The purpose of this section is to prove the following theorem. Before giving the proof, we first prove several lemmas, of which we will make later use, under the hypothesis of the theorem. Proof. From (B) we see that (2.1) \\Jxx -Jxy\\ < (CXyl/p\x -y\ for all A > 0 and x, y e X. Let x e X and 0 < p < X. Then, using (2.1) and the formula
which implies that (i) is true. For the proof of (ii) we have only to show the continuity at X = 0 of Jxu for u e D(A). Again using (2.1), we obtain \\Jxu-u\\ < (CX)~1/p\u-(I + XA)u\ = C~1/p ■ Xl~l/p\Au\. Q.E.D.
Lemma 2. Let {S(t): t ^ 0} be the semigroup generated in X by A. Then, for each u e D(A) and t > 0, S(t)u belongs to V, and the following statements hold.
(i) \\J,"/"u -S(t)u\\ -* 0 as n -» oo uniformly on every bounded subinterval of [0, oo).
(ii) S(t)u is continuous in t > 0 in the topology of Vand satisfies, for all t, s > 0,
Proof. By (1.1) we have \\jx"'u -j;u\f < (p/C)(\AJxmu\+\Aj;u\)\jxmu -j;uf~\
Since \AJxu\ < \Au\, this estimate becomes
Using the estimate due to Crandall and Liggett [1, (1.9)], we obtain
if 0 < u < À and 0 < m < n (integers). Putting ju = t/n and X = t/m yields
which implies that J"/nu converges in V to some v(t) uniformly on every bounded subinterval of [0, oo). But, since V e X continuously, v(t) coincides with S(t)u for all t > 0.
The assertion (ii) is proved by taking the limit in (2.2) with m = n, ju. = t/n and X = s/m. Q.E.D. such that \u" -x\ -» 0 as n -» oo. Using (2.3), we have, for T > 0, \S(T)u", -S(T)un\P + Cj \\S(r)um -S(r)un\\Pdr <|w", -u"f, which implies that S(-)un converges in the topology of the Banach space Lp(0, T; V) to some w as n -* oo. But, V is included in Xcontinuously and S(-)un tends to S(-)x in Lp(0, T; X) as n ~* oo. Hence, w(t) must coincide with S(t)x for a.a. t e (0, T), which completes the proof of (i).
The proof of (ii) and (iii) is simple. Let x, y e D(A) and {un}^=x and {v"}^x be sequences in D(A) such that \u" -x\ -» 0 and \v" -y\ -> 0 as n -* oo. We have only to replace u, v in (2.3) and u in (2.4) by u", vn and u" respectively, and only to take the limit as n -» oo. Q.E.D.
Perturbation for S(t). Let A be an operator satisfying (A)-(C). The purpose of this section is to give conditions on an operator B inX under which A + B also satisfies such conditions as (A)-(C).
We impose on B the following:
There is a constant L > 1 such that \Bu -Bv\ < L\\u -o|
' for all h, « e K
The Lipschitz continuity condition of B: V -* A' is simple but new. In fact, it is possible for B to stand for a "differential" operator. In perturbation theory in this direction for nonlinear semigroups, A was assumed to be m-accretive simply but B was sometimes forced to satisfy the condition D(A) C D(B) instead (see e.g. [4, 6] ), which is too restrictive for B to become a "differential" operator.
Our method can be used to treat the same problem in the case that B satisfies a "local" Lipschitz continuity condition from V to X. In this paper, however, to clarify our idea we confine ourselves to conditions (D) and (E). Thus, we can conclude by Theorems 1 and 2 that for the nonlinear semigroup {T(t): t > 0} in L2(Q) generated by the semilinear operator A + B, T(t)L2(Q,) is included in 77¿(ñ) for a.a. / > 0.
Remark. It is known [2, 5] that if X is a "nice" Banach space, then there is a biunique correspondence between m-accretive operators in X and nonlinear semigroups on nonexpansive retracts of X. It would be of interest to determine if there is an analogous correspondence between m-accretive operators satisfying (B) and nonlinear semigroups which satisfy (ii) of Theorem 1.
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Here, the semigroup generated by A which satisfies instead of (B) 4>(u) + X\js(u) < 4>(u + XAu) for u e D(A) and A > 0, where (p and \p are lower semicontinuous functions, roughly speaking, is discussed among other things.
The author is grateful to Professor A. Pazy for his kind advice concerning this work.
